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[2] Japanese Patent Application Laid-Open No. 9-95245 
[What is Claimed is] 
[Claim 1] 

A shock absorbing type steering column in which a 
5 cylindrical second column is press -fitted in a cylindrical 
first column through a cylindrical spacer, characterized in 
that a material for the spacer is super high molecular 
polyethylene having a molecular weight of not less than 
500000 and not more than 6000000. 
10 [Claim 2] 

A shock absorbing type steering column according to 
Claim 1 , wherein the super high molecular polyethylene 
which is a material for the spacer has a molecular weight 
of not less than 3000000 and not more than 4500000. 
15 [Detailed Description of the Invention] 
[0001] 

[Field of the Industrial Utilization] 

The present invention relates to a shock absorbing 
type steering column which is used for absorbing a shock 
20 which works on the driver when a car collides. 
[0002] 
[Prior Art] 

There is proposed a shock absorbing type steering 
column in which a cylindrical second column is press -fitted 
2 5 into a cylindrical first column through a cylindrical 

spacer so that a shock energy is absorbed upon an axial 

relative movement of the two columns (Japanese Utility 

> 

Model Application Laid-Open No. 1-172965). This spacer 
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serves to prevent the two columns from mutually twisting, 
to thereby smoothly move the two columns relatively to each 
other in the axial direction. 
[0003] 

5 [Problems to be Solved by the Invention] 

It is proposed to employ a synthetic resin as a 
material for the spacer. However, a synthetic resin having 
a normal molecular weight is easily softened at a high 
temperature, has a lower strength and hardness including a 

10 tensile strength, is plastically deformed easily when the 

second column is press-fitted into the first column through 
this spacer, and is largely contracted at a low temperature. 
For this reason, the press -in load of this material is too 
small to sufficiently absorb a shock energy. On the other 

15 hand, if the toughness of a synthetic resin used as a 

material for the spacer is small, the spacer tends to be 
broken when the shock works so as to hinder the shock 
absorbing function. Further, if the coefficient of 
friction of the synthetic resin is great, the spacer 

20 hinders the axial relative movement of the first column and 
the second column when the shock works , whereby an 
excessive load works on the driver when the shock is 
absorbed. For this reason, it was not possible to put a 
spacer formed of a synthetic resin to practical use as the 

25 spacer in the shock absorbing type steering column. 
[0004] 

An object of the present invention is to provide a 
shock absorbing type steering column capable of solving the 
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above-described problems of the prior art. 
[0005] 

[Means for Solving the Problems] 

According to the present invention, there is provided 
5 a shock absorbing type steering column in which a 

cylindrical second column is press-fitted in a cylindrical 
first column through a cylindrical spacer, characterized in 
that a material for the spacer is super high molecular 
polyethylene having a molecular weight of not less than 
10 500000 and not more than 6000000, It is preferable that 
the super high molecular polyethylene which is a material 
for the spacer has a molecular weight of not less than 
3000000 and not more than 4500000. 
[0006] 

15 If this spacer is formed of super high molecular 

polyethylene having a molecular weight of not less than 
500000, the spacer is difficult to be softened at a high 
temperature, the tensile strength or other strength thereof 
becomes higher, the spacer is not easily plastically 

20 deformed when the second column is press -fitted into the 
first column through the spacer, and the spacer is 
difficult to be contracted at a low temperature, compared 
with the case that the space is formed of an ordinary 
thermal plastic synthetic resin having the molecular weight 

25 of 100000 or around. With this arrangement, it is possible 
to prevent a press-in load from being too small so as to 
sufficiently absorb the shock energy. Also, the super high 
molecular polyethylene has a moderate hardness (the Shore D 
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hardness between 67 and 70 inclusive) , in addition to the 
toughness, so that the spacer is difficult to be broken 
when the shock works and is not plastically deformed easily 
when the second column is press-fitted into the first 
5 column through the spacer, so as to sufficiently absorb the 
shock energy. Further, since the super high molecular 
polyethylene has a small coefficient of friction, the axial 
relative movement of the first column and the second column 
is not hindered when the shock works , whereby it is 

10 possible to prevent the excessive load from working on the 
driver when the shock is absorbed. Since it is possible to 
improve the shaping performance when the spacer is to be 
formed with die by making the molecular weight of the super 
high molecular polyethylene 6000000 or less, the 

15 dimensional precision can be improved to control the above- 
described press -in load with precision so as to 
appropriately absorb the shock energy. The effect at the 
time of shock absorption described above which is obtained 
by increasing the molecular weight of the super high 

20 molecular polyethylene is gradually improved along with an 
increase of the molecular weight up to 3000000, and the 
effect at the shock absorption is not decreased even when 
the molecular weight exceeds 3000000. Accordingly, it is 
preferable that this molecular weight is not less than 

25 3000000. The shaping performance when the spacer is formed 
with a die can be further improved when the molecular 
weight is not more than 4500000. 

> 

[0007] 
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[Detailed Description of the Preferred Embodiment] 

An embodiment of the present invention will be 
described below with reference to drawings. 
[0008] 

5 A shock absorbing type steering column 1 shown in Fig. 

1 comprises a cylindrical first column 2a formed of metal 
and a second column 2b formed of metal to be press-fitted 
into this first column 2a through a cylindrical spacer 3. 
[0009] 

10 The first column 2a supports a cylindrical first 

steering shaft 5 through a bearing 4. A steering wheel 
(not shown) is coupled to one end of the first steering 
shaft 5, and one end of a second steering shaft 7 is 
inserted into the other end of the first steering shaft 5. 

15 The second steering shaft 7 is supported by a second column 
2b through a bearing 6. The bearing 4 supporting the first 
steering shaft 5 is restrained from an axial movement 
relative to the first column 2a and the first steering 
shaft 5 by means of a step which is formed on the inner 

20 periphery of the first column 2a and a stop ring 12 which 
is attached to the outer periphery of the first steering 
shaft 5. 
[0010] 

An upper bracket 11 is welded to the first column 2a, 
25 and the first column 2a is supported on the body of a car 
through the upper bracket 11 and a shock absorbing 
mechanism which will be described later. 

> 

[0011] 
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A lower bracket 10 is welded to the second column 2b, 
and the second column 2b is supported on the body of the 
car through the lower bracket 10. 
[0012] 

5 As shown in Fig. 2, a pair of circumferential grooves 

8 are formed on the outer periphery of the second steering 
shaft 7, and through holes 9 communicating with the 
circumferential grooves 8 are formed on the first steering 
shaft 5, so that resin 60 is filled in the through holes 9 

10 and the circumferential grooves 8. When a shock works, the 
resin 60 is destroyed, so that the first steering shaft 5 
and the second steering shaft 7 are moved in the axial 
direction relatively to each other. Since the form of the 
inner periphery of the first steering shaft 5 and the form 

15 of the outer periphery of the second steering shaft 7 are 
non-circular, the first steering shaft 5 and the second 
steering shaft 7 are coupled to each other to be capable of 
transmitting rotation . 
[0013] 

20 As shown in Fig. 3, Fig. 4 and (1) of Fig. 5, the 

upper bracket 11 comprises a pair of supporting portions 
11a extended outward in the radial direction of the first 
column 2a, side wall portions lid each extended 
perpendicularly to the axial direction of the first column 

25 2a from one end of each of the supporting portions 11a, 
protruding portions lie each extended in parallel to the 
axial direction of the first column 2a from one end of each 
of the side wall portions 11a, and rings llh each 
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integrally formed with each of the protruding portions lie. 
A notch lib is formed on each of the supporting portions 
11a to be open on the steering wheel side, and a coupling 
member 20 is inserted into each notch lib. 
5 [0014] 

As shown in (2) of Fig. 5, each coupling member 20 
comprises an upper portion 20a which gets into the inner 
surface of each notch lib, and a lower portion 20b which is 
formed along the lower surface on the periphery of the 

10 notch lib. A plurality of through holes llg are formed 
along the periphery of the notch lib of each supporting 
portion 11a. A through hole 20c communicating with each of 
the through holes is formed in the lower part 20b of each 
coupling member 20. A pin 61 formed of synthetic resin is 

15 inserted through these through holes llg and 20c. Each pin 
61 is integrated with a holding member 61' which is along 
the upper surface on the periphery of each notch lib. A 
shock absorbing member 63 formed of a sheet metal is formed 
along each coupling member 20 and the upper surface of each 

20 holding member 61'. A screw shaft 40 which is planted in a 
body-side member 45 is inserted into bolt through holes 63' 
and 20' which are formed on one end side of each shock 
absorbing member 63 and each coupling member 20. The shock 
absorbing member 63, the holding member 61', the supporting 

25 portion 11a and the coupling member 20 are sandwiched by 
and between a nut 41 which thread-engages the screw shaft 
40 and the body-side member 45. With this arrangement, one 
end side of the shock absorbing member 63 is coupled to the 
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car body to be moved therewith. In this respect, the bolt 
through holes 63' and 20' are elongated holes with the 
column shaft in the longitudinal direction thereof, so as 
to cope with a positional disalignment between the 
5 constituent parts due to a manufacturing error. When the 

shock works, these pins 61 are shorn, and the upper bracket 
11 is moved with the first column 2a, relatively to the car 
body, the second column 2b, the shock absorbing member 63, 
the holding member 61', and the coupling member 20 in the 
10 axial direction of the first column 2a. 
[0015] 

As shown in Fig. 6, each shock absorbing member 63 
comprises a first portion 63a which is extended along the 
axial direction of the first column 2a from one end toward 

15 the other end thereof, a second portion 63b which is 
extended along a direction perpendicular to the axial 
direction of the first column 2a from the first portion 63a, 
and a third portion 63c which is extended along the axial 
direction of the first column 2a from the second portion 

20 6 3b toward the other end. The other end is arranged to be 
a free end. The first portion 63a of each shock absorbing 
member 63 is sandwiched by and between the holding member 
61' and the body- side member 45, as described above, to be 
coupled to the car body. The second portion 6 3b of the 

25 shock absorbing member 63 is inserted into an opening llf 
which is formed on each supporting member 11a of the upper 
bracket 11. The third portion 63c of the shock absorbing 
member 63 is inserted into the ring llh which is integrated 
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with each protruding portion lie of the upper bracket 11. 
[0016] 

As shown in (1) of Fig. 7 , one side of the peripheral 
portion of the opening llf is arranged to be a first 
5 pressing portion llj, to face the second portion 63b at one 
end side of the shock absorbing member 63 with a space 5 
therebetween. The first pressing portion 11 j is arranged 
to be a convex curved surface. At a position separated 
from the first pressing portion llj in a direction 

10 perpendicular to the axial direction of the first column 2a, 
a border portion between the side wall portion lid of the 
upper bracket 11 and the protruding portion lie constitutes 
a second pressing portion Ilk. The second pressing portion 
Ilk faces the second portion 63b on the other end side of 

15 the shock absorbing member 63. The second pressing portion 
Ilk is formed as a convex curved surface. The inner 
surface of the ring llh is formed as a guide portion llh' 
which can restrain the third portion 63c from a relative 
movement in a direction crossing the axial direction of the 

20 first column 2a. 
[0017] 

As shown in Fig. 8 and in (1) and (2) of Fig. 9, the 
spacer 3 is in a cylindrical form, and has a split groove 
3a along the axial direction, so as to be elastically 
2 5 deformed in the radial direction. This spacer 3 is formed 

by injection molding of a super high molecular polyethylene, 
and the molecular weight of the super high molecular 
polyethylene is set to be not less than 500000 and not more 
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than 6000000, and preferably not less than 3000C00 and not 

more than 4500000. 

[0018] 

At one end of the spacer 3, there is formed a flange 
5 3b which is protruded inward. This flange 3b faces an end 
surface of the second column 2b. The spacer 33 has a 
plurality of projecting streaks 3d which are formed along 
the axial direction in a plurality of areas arranged at 
intervals in the circumferential direction of the outer 

10 periphery of the spacer 3. An outer peripheral area 3e in 
which no projecting streak 3d is formed is arranged to be a 
flat cylindrical surface. With this arrangement, the inner 
peripheral surface of the first column 2a is in contact 
with the spacer 3 through the respective projecting streaks 

15 3d. As shown in (3) of Fig. 9, the height h of the 

projecting streak 3d of the spacer 3 in a state that it is 
press -fitted in between the two columns 2a and 2b is 
smaller than the thickness D3 of a portion 3f with no 
projecting streak 3d formed therein. 

20 [0019] 

As shown in Fig. 10, the entire thickness D2 of the 
spacer 3 before it is press-fitted is greater than the size 
Dl of a gap between the two columns 2a and 2b, and a 
dimension D3 which is obtained by subtracting the height H 
25 of the projecting streak from the entire thickness D2 of 

the spacer 3 before it is press-fitted is smaller than the 
size Dl of the gap between the two columns 2a and 2b. The 
spacer 3 before it is press-fitted is fitted in the outer 
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periphery of the second column 2b, and the flange 3b at one 
end thereof is brought into contact with an end surface of 
the second column 2b. The first column 2a is press-fitted 
into the outer periphery of the spacer 3 , and each 
5 projecting streak 3d is compressed and deformed upon the 
press-fitting. It is noted that, even if the entire 
thickness D2 of the spacer 3 before it is press-fitted 
fluctuates due to a tolerance in processing, the entire 
thickness D2 of the spacer 3 before it is press-fitted and 
10 the height H of the projecting streak are set to satisfy 
the relationship that D2 > Dl > D3. 
[0020] 

In the structure described above, when a shock works 
due to a collision of the car, first the resin 60 and the 
15 pin 61 are shorn to absorb the shock. 
[0021] 

Then, the first column 2a is moved relatively to the 
car body and the second column 2b, whereby the shock is 
absorbed in accordance with a press -in load of the spacer 3 

20 which is press -fitted in between the two columns 2a and 2b. 
Since the entire thickness D2 of the spacer 3 before it is 
press-fitted is greater than the size Dl of the gap between 
the two columns 2a and 2b, and the dimension D3 which is 
obtained by subtracting the height H of the projecting 

25 streak 3d from the entire thickness D2 of the spacer 3 

before it is press-fitted is smaller than the size Dl of 
the gap between the two columns 2a and 2b, an amount of 
compression and deformation of the spacer 3 when it is 
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press-fitted is smaller than that in the case where the 
inner and the outer peripheries of the spacer are flat 
cylindrical surfaces- With this arrangement, even when the 
dimension Dl of the gap between the two columns 2a and 2b 
5 and the entire thickness D2 of the spacer 3 before it is 
press-fitted fluctuate due to a processing tolerance, a 
fluctuation in an amount of compression and deformation of 
the spacer 3 when it is press-fitted due to the above- 
described dimensional fluctuation is reduced. As a result, 

10 a fluctuation in a load required for the axial relative 

movement of the two columns 2a and 2b corresponding to the 
press-in load can be reduced. A double-dot chain line in 
the graph of Fig. 11 indicates the relationship between a 
deviation from a set value for the dimension Dl of the gap 

15 between the two columns 2a and 2b and the load required for 
the axial relative movement when the entire thickness D2 of 
the spacer before it is press -fitted is fixed, and it can 
be confirmed that a fluctuation in the load with respect to 
a fluctuation of the dimension Dl of the gap is smaller 

20 than a fluctuation of a load of the spacer which has the 

inner and outer peripheries indicated by the solid lines as 
flat cylindrical surfaces. With this arrangement, it is 
rendered possible to set the load required for the axial 
relative movement of the two columns 2a and 2b within an 

25 appropriate range, so as to appropriately absorb the shock 
energy. In addition, even if the spacer 3 is formed of 
super high molecular polyethylene and is easily deformable, 

•> 

compared with the case where it is formed of metal, or the 
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like, a relative inclination between the two columns 2a and 
2b caused by the deformation of the projecting streak 3d at 
the time when the shock works can be reduced and the two 
columns 2a and 2b can be guided to move in the axial 
5 direction relatively to each other by means of the portion 
3f which is difficult to be deformed and has no projecting 
streak 3d formed therein, by making the height h of the 
projecting streak 3d of the spacer 3 in a state that it is 
thrust between the two columns 2a and 2b smaller than the 

10 thickness D3 of the portion 3f having no projecting streak 
formed therein. As a result, it is possible to smoothly 
move the two columns 2a and 2b in the axial direction 
relatively to each other, thereby absorbing the shock 
energy appropriately . 

15 [0022] 

After the first column 2a is moved relatively to the 
car body only by the space 5 between the second portion 
6 3b of the shock absorbing member 6 3 and the first pressing 
portion 11 j of the upper bracket 11, the shock absorbing 

20 member 63 is plastically deformed to absorb the shock. 

More specifically, as shown in (2) of Fig. 7, if the first 
column 2a is moved relatively to the car body only by the 
space 5 , the second portion 63b is pressed against the 
first pressing portion 11 j. Further, when the first column 

25 2a is moved relatively to the car body, the border portion 
between the first portion 63a of the shock absorbing member 
63 and the second portion 63b is plastically deformed. 
Owing to this plastic deformation, as shown in (3) of Fig. 
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7, the second portion 63b is pressed against the second 
pressing portion Ilk. When the first column 2a is further 
moved relatively to the car body, as shown in Fig. 12, the 
first pressing portion llj and the second pressing portion 
5 Ilk cause the shock absorbing member 63 to be plastically 
deformed upon this relative movement. 
[0023] 

With this arrangement, as shown in Fig. 13, a 
fluctuation in the relationship between the relative 

10 movement stroke of the first column 2a relative to the car 
body and the load acting on the driver can be reduced at 
the initial stage of the shock absorption, whereby the 
shock can be absorbed effectively without a great load 
acting on the driver. 

15 [0024] 

According to the above -described structure, with the 
spacer 3 formed of a super high molecular polyethylene 
having the molecular weight of 500000 or more, the spacer 
is hardly softened at a high temperature, the strength 

20 thereof such as a tensile strength can be enhanced, the 

spacer is not easily plastically deformed when the second 
column 2b is press -fitted into the first column 2a through 
the spacer 3, and the spacer is hardly contracted at a low 
temperature, compared with the case where the spacer is 

2 5 formed of an ordinary thermal plastic synthetic resin 

having the molecular weight of 100000 or around. With this 
arrangement, it is possible to prevent the press-in load 

> 

from being too small, so as to absorb the shock energy 
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satisfactorily. Since this super high molecular 
polyethylene has toughness and an appropriate hardness (the 
Shore D hardness between 67 and 70 inclusive), the spacer 3 
is hardly broken when the shock works and, since the spacer 
5 is not plastically deformed easily when the seccnd column 
2b is press-fitted into the first column 2a through the 
spacer 3 , the spacer can absorb the shock energy 
satisfactorily. Further, since the super high molecular 
polyethylene has a small coefficient of friction, the 

10 spacer does not hinder the axial relative movement of the 
first column 2a and the second column 2b when the shock 
works, so as to prevent an excessive load from acting on 
the driver when the shock is absorbed. It is possible to 
improve the shaping performance of the spacer 3 by setting 

15 the molecular weight of this super high molecular 

polyethylene as 6000000 or less. As a result, it is 
possible to improve the dimensional accuracy to control the 
press -in load described above with precision, thereby 
appropriately absorbing the shock energy. It is also 

20 possible to further improve the above-described effect of 
absorbing the shock by setting the molecular weight of the 
super high molecular polyethylene at 3000000 or more, and 
to further improve the shaping performance by setting the 
molecular weight of the super high molecular polyethylene 

25 is set at 4500000 or less. 
[0025] 

It is noted that the present invention is not limited 
to the above -described embodiment. For example, the form 
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of the spacer is not particularly limited so long as it 
cylindrical, and does not required to have a projection 
described above. The structure of the shock absorbing 
mechanism is also not particularly limited. 



